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Description 

BICYCLE DERAILLEUR WITH A CHAIN 
GUIDE DISPOSED AT AN UPPER PORTION 
OF A LINK MECHANISM 

Background of Invention 

[0001] The present invention is directed to bicycles and, more 
particularly, to a derailleur used to shift a chain among a 
plurality of sprockets. 

[0002] Bicycles are used both for general transportation as well 
as many recreational activities. Sometimes the bicycle is 
transported to locations away from home before being 
ridden. As a result, in recent years bicycles have been de- 
veloped to make them more compact to facilitate trans- 
portation and ease of use, for example, but without losing 
functionality expected of bicycles. This includes the de- 
velopment of bicycles that have smaller wheels than those 
found on conventional bicycles. 

[0003] Many bicycles currently available have multiple speed 

transmissions that allow the rider to select gear ratios to 



accommodate changes in running conditions. Such trans- 
missions sometimes include a derailleur for transferring a 
chain among a plurality of sprockets. For example, a rear 
derailleur may be detachably fixed to the back end of the 
bicycle frame, wherein the rear derailleur engages a chain 
on any one of a plurality of sprockets that are rotatably 
mounted on the rear wheel hub. One such derailleur is 
disclosed in Japanese Unexamined Patent Application 
Number 8-188852. The rear derailleur taught in that pub- 
lication comprises a base member disposed on a rear end 
of the bicycle frame, a four-point link mechanism dis- 
posed on the base member, and a chain guide disposed 
on the four-point link mechanism. When this rear de- 
railleur is operated, the four-point link mechanism moves 
the chain guide laterally onto any one of a plurality of 
sprockets mounted to the rear wheel axle. 
[0004] when a conventional derailleur is mounted on a small- 
wheeled bicycle, there is a risk that the rear derailleur may 
come into contact with the road surface when the bicycle 
is inclined either when the bicycle is stopped or during 
riding. While this does not pose a problem in terms of rear 
derailleur function, the surface of the rear derailleur may 
become damaged and the appearance of the rear de- 



railleur suffers. 
Summary of Invention 

[0005] The present invention is directed to various features of a 
derailleur. In one embodiment, a bicycle derailleur com- 
prises a base member structured to be mounted to a bicy- 
cle frame; a link mechanism having a first portion and a 
second portion, wherein the first portion of the link 
mechanism is coupled to the base member, and wherein 
the second portion of the link mechanism is disposed 
above the first portion of the link mechanism; and a chain 
guide coupled to the second portion of the link mecha- 
nism so that the chain guide moves relative to the base 
member to move a chain among a plurality of sprockets. 
Additional inventive features will become apparent from 
the description below, and such features alone or in com- 
bination with the above features may form the basis of 
further inventions as recited in the claims and their equiv- 
alents. 

Brief Description of Drawings 

[0006] pig. 1 is a side view of a particular embodiment of a bicy- 
cle equipped with a derailleur; 
[0007] pig. 2 is a side view of a particular embodiment of a rear 



derailleur; 

[0008] pig. 3 shows how the base member of the derailleur 
shown in Fig. 2 is attached to the bicycle frame; 

[0009] pig. 4 is a side view of another embodiment of a rear de- 
railleur; and 

[0010] Fig. 5 shows how the base member of the derailleur 

shown in Fig. 4 is attached to the bicycle frame. 
Detailed Description 

[001 1] Fig. 1 is a side view of a particular embodiment of a 

small-wheeled bicycle 1 equipped with a derailleur. The 
small-wheeled bicycle comprises a frame body 2 and a 
front fork 3; a handlebar assembly 4; a saddle assembly 5; 
a drive assembly 6; a front wheel 7 assembly and a rear 
wheel assembly 9 having small wheels 8; a chain 10; a 
rear derailleur 11 that shifts the chain 10 onto any one of 
a plurality of sprockets 13 that form a part of rear wheel 
assembly 9; and front and rear brakes 14. 

[0012] Frame body 2 has a horizontal tube 15, wherein front fork 
3 is mounted to the front of horizontal tube 15 for rota- 
tion around an axis inclined diagonally forward. Handlebar 
assembly 4 is mounted to the upper portion of front fork 
3, and front wheel assembly 7 is rotatably mounted to the 
lower portion of front fork 3 through a hub axle. Handle- 



bar assembly 4 comprises a handlebar stem 17 mounted 
to the upper portion of front fork 3 and a handlebar 18 
mounted to the upper end of handlebar stem 17. Handle- 
bar 18 is provided with a grip 19, a gearshift control as- 
sembly 20, and a brake control assembly 21. 
[0013] a seat tube 16 is mounted to the rear of horizontal tube 

15, wherein saddle assembly 5 is mounted to the upper 
portion of seat tube 16 and drive assembly 6 is mounted 
to the lower portion of seat tube. Saddle assembly 5 com- 
prises a seat post 22 and a saddle 23, wherein seat post 
22 is inserted into the upper portion seat tube 16. By ro- 
tating a seat pin 24 attached to the upper end of seat tube 

16, seat post 22 can be fastened to or released from the 
seat tube. Drive assembly 6 comprises a gear crank 25 
disposed in the lower portion (bottom bracket portion) of 
frame body 2 and a chain 10 engaged on any one of a 
plurality of sprockets of gear crank 25. Rear wheel 9 is ro- 
tatably mounted to the back end of frame body 2 through 
a hub axle 40 (Fig. 2). 

[0014] pig. 2 is a side view of a particular embodiment of rear 

derailleur 11. Rear derailleur 11 comprises a base member 
26, a four-point link mechanism 27 disposed on base 
member 26, and a chain guide 28 disposed on four-point 



link mechanism 27. As shown in Figs. 2 and 3, base mem- 
ber 26 and hub axle 40 are affixed to the back end of 
frame body 2. More specifically, the back end of frame 
body 2 has a recessed slit 51, and base member 26 has an 
axle opening 41 and a convex projection 50. Convex pro- 
jection 50 is pushed upwardly into recessed slit 50, and 
hub axle 40 is passed through axle opening 41 and se- 
cured to nonrotatably interlock base member 26, and 
hence rear derailleur 11, to frame body 2. 
[0015] The four-point link mechanism 27 comprises a first link 
member 30 and second link member 31 rotatably 
mounted through pivot shafts 33 to a link base 29 dis- 
posed at the bottom end of base member 30, and a link- 
ing member 39. Linking member 39 is rotatably mounted 
to upwardly extending distal ends of the first and second 
link members 30 and 31 through pivot shafts 33, and a 
chain guide 28 is rotatably mounted to linking member 
39. A first biasing member 32 is connected to diagonally 
opposite pivot shafts 33 so that chain guide 28 is biased 
laterally outwardly, and cable retaining unit 34 is disposed 
on a side face of second link member 31 for retaining an 
inner cable 36 of a control cable assembly 35. Chain 
guide 28 comprises a pair of guide sprockets 37 (only one 



is shown in the drawing) and a guide frame 38 for rotat- 
ably supporting guide sprockets 37. Guide frame 38 is 
mounted on linking member 39 for rotation in a plane 
perpendicular to the linking member 39 axis, and it is ro- 
tationally biased by a second biasing member 41 to im- 
part tension to chain 10 (i.e., in a clockwise direction in 
Fig. 2). 

[0016] During operation, the four point link mechanism 27 

moves such that link members 30 and 31 rotate about the 
pivot shafts 33. Also, movement takes place such that, in 
the plane perpendicular to the four pivot shafts 33, line 
segments connecting the pivot shafts 33 are maintained 
parallel to one another and form a parallelogram. In this 
embodiment, such lines form a parallelogram when the 
derailleur is in the initial state. As the derailleur moves 
from the initial state toward the end of its range of mo- 
tion, the parallelogram transforms into a rectangle and 
then back into a parallelogram. As a result, the displace- 
ment of the chain guide in a direction perpendicular to the 
line connecting the pivots shafts 33 at the link base 29 is 
less than derailleurs that have such lines in the shape of a 
rectangle in the initial state, the lowermost edge of the 
chain guide is higher throughout the range of motion, and 



the risk of contact between the derailleur and the ground 
is minimized. 

[0017] when riding bicycle 1, gearshift control assembly 20 is 
operated to select a desired gear ratio in response to a 
change in riding conditions. The gearshift operation may 
be transmitted to the derailleur 11 by the control cable 
assembly 35. More specifically, the inner cable 36 of con- 
trol cable assembly 35 is pulled and released, and this 
motion is transmitted to second link member 31 by the 
cable retaining unit 34. The first link member 30 and sec- 
ond link member 31 pivot around their respective pivot 
shafts 33 in accordance with the forces of first biasing 
member 32 and inner cable 36, chain guide 28 moves lat- 
erally inwardly and outwardly in the direction of the hub 
axle 40, and the chain 10 engaged on the guide sprockets 
37 rotatably supported by the guide frame 38 is guided 
onto one of the plurality of sprockets 13. 

[0018] | n order for the complex functions of rear derailleur 11 to 
be advantageously realized in a small-wheeled bicycle, it 
is necessary to avoid contact between derailleur 11 and 
the road surface while maintaining a highly rigid linkage 
between the rear derailleur 11 and frame body 2, not only 
when the bicycle is stopped, but also when the bicycle 



body is inclined during riding. In the rear derailleur 11 of 
the present embodiment, the convex projection 50 
formed on the upper portion of the base member 26 and 
the convex slit 51 formed on the back end of the frame 2 
provides a highly rigid nonrotatable linkage between the 
rear derailleur 11 and the frame body 2. Additionally, 
since the portion of the four-point link mechanism 27 to 
which the chain guide 28 and the linking member 39 are 
mounted is positioned above the portion of the four-point 
link mechanism 27 mounted to the base member 26, the 
chain guide 28 is disposed forward and upwardly of the 
base member. Thus, the rear derailleur 11 is located fur- 
ther above the road surface than conventional derailleurs, 
so there is sufficient distance to avoid contact between 
the rear derailleur 11 and the road surface even if the bi- 
cycle body inclines. 
[0019] pig. 4 is a side view of another embodiment of a rear de- 
railleur 11a. Rear derailleur 11a is mounted on the back 
end of frame body 2, and it comprises a base member 
26a, a four-point link mechanism 27a disposed on base 
member 26a, and a chain guide 28a disposed on the 
four-point link mechanism 27a. In this second embodi- 
ment, the elements other than the base member 26a are 



identical to those in the preceding embodiment, so they 
will not be described here. 
[0020] As shown in Figs. 4 and 5, base member 26a is fastened 
to the back end of frame body 2 independently of hub 
axle 40. More specifically, the back end of the frame body 
2 that mates with the hub axle 40 projects downwardly to 
form a derailleur support member 54 with a fastener 
opening 55. The upper portion of base member 26a in- 
cludes a fastener opening 58 and a projection 61, wherein 
projection 61 mates with a notch 60 formed in the lower 
edge of the derailleur support member 54. Base member 
26a is secured to derailleur support member 54 by a fas- 
tener 64. 

[0021] As noted above, in order for the complex functions of rear 
derailleur 11a to be advantageously realized in a small- 
wheeled bicycle, it is necessary to avoid contact between 
derailleur 11a and the road surface while maintaining a 
highly rigid linkage between the rear derailleur 11a and 
frame body 2, not only when the bicycle is stopped, but 
also when the bicycle body is inclined during riding. Since 
the portion of the four-point link mechanism 27a to which 
the chain guide 28a and the linking member 39a are 
mounted is positioned above the portion of the four-point 



link mechanism 27a mounted to the base member 26a, 
the chain guide 28a is disposed forward and upwardly of 
the base member. Thus, the rear derailleur 11a is located 
further above the road surface than conventional de- 
railleurs, so there is sufficient distance to avoid contact 
between the rear derailleur 11a and the road surface even 
if the bicycle body inclines. Additionally, the notch portion 
60 formed on the lower edge of the derailleur support 
member 54 and the projection 61 formed on base mem- 
ber 26a are fastened together in a separate arrangement 
from the hub axle, thus making it easy to remove and re- 
place the rear derailleur 11a. 
[0022] while the above is a description of various embodiments 
of inventive features, further modifications may be em- 
ployed without departing from the spirit and scope of the 
present invention. For example, the four-point link mech- 
anisms 27 and 27a in the above embodiments were de- 
scribed as being mounted facing upwardly from the bot- 
tom end of the base members 26 and 26a, respectively. 
However, placement of a four-point link mechanism is not 
limited to those positions, and the four-point link mecha- 
nism may be situated in any location allowing it to be ar- 
ranged upwardly. 



[0023] | n the first embodiment described above, a convex pro- 
jection 50 on the upper portion of base member 26 is 
mated with a concave slit 51 provided at the back end of 
frame body 2. However, the connecting structure for the 
frame body and the base member may take any form, 
provided that the rear derailleur can be non-rotatably se- 
cured to the frame body without chatter. 

[0024] | n t he second embodiment described above, a projection 
61 projecting from base member 26a is mated with a 
notch 60 formed in a derailleur support member 54. How- 
ever, the connecting structure for the frame body and the 
base member may take any form, provided that the rear 
derailleur can be non-rotatably detained and easily re- 
moved from and reattached to the frame body. 

[0025] The size, shape, location or orientation of the various 
components may be changed as desired. Components 
that are shown directly connected or contacting each 
other may have intermediate structures disposed between 
them. The functions of one element may be performed by 
two, and vice versa. The structures and functions of one 
embodiment may be adopted in another embodiment. It is 
not necessary for all advantages to be present in a partic- 
ular embodiment at the same time. Every feature that is 



unique from the prior art, alone or in combination with 
other features, also should be considered a separate de- 
scription of further inventions by the applicant, including 
the structural and/or functional concepts embodied by 
such feature(s). Thus, the scope of the invention should 
not be limited by the specific structures disclosed or the 
apparent initial focus or emphasis on a particular struc- 
ture or feature. 



